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1. Find the recurrence relation for the series solution y = chaz” to the ODE

n=0
iy’ — 2y + 3y = 0. Do not sclve the recurrence relation.
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2. Suppose that the series solution, y = Z ez, to a second order linear ODE has
n=0
the recurrence relation
Cn (n — 3)
Cpppa = +—————— , forn=20,1,223,---
2 (n+2)(n+1)

Find the first 3 nonzero terms in each of two linearly independent series solutions . 'af:‘( é:;'.

(unless the series terminates sooner). Indicate any ezact solutionsgmu find in this _‘ }:
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3. (a) Find the characteristic equation of the second order ODE y” + 2y +y = 0.
(This is a quadratic equation and was a main topic from Exam 2.) Then find the

roots of the characteristic equation.
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(b) Write the second order ODE from part (a) as its equivalent system of first order
ODEs. Use v to represent the “velocity function.” That is, v(t) = /(). Write the

system in matrix form as ! V
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(c) Find the eigenvalues of the 2 X 2 matrix you found in part (b). Point out anything
interesting that you notice.
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4. Find the general solution to d_)t( = [ (l) _21 ] x. For full credit, show your work

and do not use a calculator to find eigenvalues or eigenvectors.
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5. Find the solution to % = [ 1 3

dt
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6. TFind the eigenvalues of the matrix A, given that

and its eigenvectors are
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